Peripheral dopamine (DA) synthesis and release increase during hypertensive stage of spontaneously hypertensive rats (SHR). DA is generated from 3,4-dihydroxyphenylalanine by L-amino acid decarboxylase (AADC). We have studies urinary DA and DA metabolites and the gene expression of neuron and non-neuron specific AADC mRNA in the kidney of SHR. Compared to Wister-Kyoto rats (WKY), there was an increased urinary free DA and DOPAC excretions in 8 and 12 week-old SHR. At the age of 16 weeks, the difference in free DA excretion between SHR and WKY rats disappeared, although the urinary DOPAC excretion remained significantly higher in SHR, but urinary HVA excretion did not differ from WKY rats. The expression of the neuron specific AADC mRNA in the kidney of SHR and WKY rats was not detected, but the non-neuron specific AADC mRNA in the kidney of SHR and WKY rats was detected. The gene expression of the non-neuron specific AADC mRNA tended to decrease with age in SHR. The results suggest that a decrease in renal DA production with age may be caused by diminished expression of non-neuron specific AADC mRNA in kidney. (Hypertens Res 1995; 18 Suppl. I: 5179-5181) Key Words: AADC, dopamine, SHR, kidney Dopamine is generated from 3,4-dihydroxyphenylalanine by L-amino acid decarboxylase (AADC), which is abundant in the kidney. Recently nonneuron specific AADC cDNA had been cloned from the rat liver and AADC cDNA (neuron specific AADC) subsequently demonstrated from human pheochromocytoma. In the present study, we attempt to demonstrate the gene expression of neuron and non-neuron specific AADC mRNA in the kidney of hypertensive and normotensive rats.
Dopamine is generated from 3,4-dihydroxyphenylalanine by L-amino acid decarboxylase (AADC), which is abundant in the kidney. Recently nonneuron specific AADC cDNA had been cloned from the rat liver and AADC cDNA (neuron specific AADC) subsequently demonstrated from human pheochromocytoma. In the present study, we attempt to demonstrate the gene expression of neuron and non-neuron specific AADC mRNA in the kidney of hypertensive and normotensive rats.
Materials and Methods
Male spontaneously hypertensive rats (SHR) and Wister Kyoto rats (WKY), aged 8, 12, and 16 weeks, were used for the experiment. At the age of 8, 12, 16 weeks equal numbers of SHR and WKY rats were placed in metabolic cages and, after an overnight accomodation period, urine samples were collected through 24 h. After measuring blood pressure by tail cuff method, they were sacrificed by decapitation and blood samples were obtained. Then both kidney and striatum were rapidly removed. Total RNA was extracted from renal cortex and medulla of kidney and striatum using ISOGEN (Molecular Research Center Inc.), which is based on the acid guanidinium thiocyanate-phenol-chloroform method with some modifications. The combined reverse transcription and PCR (RT-PCR) were carried out by using the GeneAmp RNA PCR kit (Perkin-Elmer Cetus; Norwalk, CT). The oligonucleotide primers used for cDNA amplifications were synthesized according to the AADC sequence information previously published (1-3). Exon 2 is the first coding exon carrying the ATG translation start colon. Exon 1a, which contains the 5' untranslated sequence of the liver AADC massage, is spliced onto position -13 of the exon 2; and exon 1b carrying that of the pheochromocytoma AADC message is spliced onto position -8 of exon 2. Three 21-mer oligonucleotides complementary to exon 2 nucleotide positions + 52 to + 72, antisense (primer B) or exon 1a nucleotide positions -72 to -52 , sense (primer A) or exon 1b nucleotide positions -52 to -32, sense (primer c) of the AADC mRNA were used to PCR. Catecholamines, 3,4-dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA) in urine samples were determined by reverse-phase high performance liquid chromatography (HPLC) with electrochemical detection.
Results
The expression levels of neuron specific AADC mRNA in the kidney were assessed by RT-PCR method. Total RNA (1 fig AADC mRNA was not detected not only in the renal cortex but also in the renal medulla of WKY at all ages. In the striatum of WKY, neuron specific AADC mRNA was detected ( Fig. 1(A) ). Neuron specific AADC mRNA was not detected in the renal cortex and medulla of SHR at all ages. But in the striatum of SHR, neuron specific AADC mRNA was detected ( Fig. 1(B) ). Non-neuron specific AADC mRNA was detected in the renal cortex and medulla of WKY at all ages. In the striatum of WKY, non-neuron specific AADC mRNA was not detected (Fig. 2(C) ). Non-neuron specific AADC mRNA was detected not only in the renal cortex but also in the renal medulla of SHR with age. But in the striatum of SHR, non-neuron specific AADC mRNA was not detected. No difference of the amount of amplified non-neuron specific AADC mRNA was found with age in the renal cortex but also in the renal medulla of WKY. The gene expression of the non-neuron specific AADC mRNA tended to decrease with age in SHR ( Fig.  2(D) ). In SHR, the free DA and DOPAC excretions were consistently higher than in WKY rats at all ages between 8 and 12 weeks. At the age of 16 weeks, the difference in free DA excretion between SHR and WKY rats disappeared, although the urinary DOPAC remained significantly higher in SHR (484.5 + 27.4 vs. 210.6 + 17.7 nmol/day in WKY rats). The urinary HVA excretion decrease slightly with age in both SHR and WKY rats. (Fig. 3 ) Discussion Dopamine production occurs in the kidney and is thought to play an important role in the regulation of sodium excretion (4) . Dopamine is synthesized by neural (5) and extraneural kidney tissues. In this present study, the non-neuron specific AADC mRNA in the kidney of SHR and WKY rats was demonstrated. But the expression of neuron specific AADC mRNA in the kidney of SHR and WKY rats was not detected. Coge et al. showed that the level of AADC mRNA is a primary factor determining the AADC levels (6) . It has been reported the enhanced dopaminergic activity observed in young SHR tended to decrease with age (7) , but the precise mechanism of the age-related decrease in the dopaminergic activities in SHR is not clear. The possibility exists that the decrease in renal DA pro-d uction with age is caused by diminished expression of non-neuron specific AADC mRNA in kidney.
